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Abstract- In few situations, GPS system fails and they pedestrian may lose its location information, In 
such case there should be a back up navigation system which provides the current location. This backup 
system consists of a ARM processor, compass, pedometer and a LCD. Where the ARM processor uses 
the pedometer and compass reading to calculate the location and displays it on LCD. The ARM 
processor used here is raspberry-pi. Raspberry-pi is loaded with a code written in embedded C language. 
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I. INTRODUCTION 
The project aims at developing a navigation 
system which helps the pedestrian to locate his 
current position, when the well known technology 
like GPS used in navigational systems fail. 
GPS is a navigation system that provides 
instantaneous sub-meters accuracy position 
information for users worldwide. It is based on the 
multi lateration principle where the user on the 
surface of the earth determines position using 
range information from multiple satellites. Because 
of its superior performance and capabilities, GPS 
is slated to be the primary means of navigation for 
all sectors. However,   GPS is susceptible to 
electronic interference and jamming. A deliberate 
or unintentional low-power radio transmission in 
certain frequency bands can render GPS unusable 
in a large geographical area. 
Dead reckoning is a form navigation whereby the 
current position of pedestrian is deduced by 
knowing speed and direction of travel since the last 
known position. The primary advantage of dead 
reckoning is that it relies on sensors contained 
within and, therefore, provides a navigation system 
that requires no interaction with the world outside. 
A self contained navigator such as this is desirable 
especially as a backup navigation system. 
The controlling device of the whole system is a 
ARM processor. The processor continuously reads 
data from GPS (Global Positioning System) 
receiver and displays this information on LCD 
display unit. When the system is not able to read 
the data from GPS receiver, it automatically 
switches to the backup navigational system from 
the last stored GPS location. This back up 
navigational system has a Digital compass and 
pedometer sensor which helps in locating the 
m o v e m e n t  direction. Also the heading 
direction is shown through a LCD display. 
The processor is loaded with an efficient program 
written using embedded ‘Linux’ language. 
 
II. SYSTEM ARCHITECTURE AND 
MODULE INTERFACE 
The fig.1 below shows the module interface and 
system architecture of the apparatus. The main aim 
of this paper is to demonstrate a method to find the 
location when the GPS is off. 
 
Fig 1. Block diagram 
2.1 Raspberry Pi 
The Raspberry Pi (here onward will use R-Pi) has 
a Broadcom BCM2835 system on a chip (SoC), 
which includes an ARM1176JZF-S 700 MHz 
processor (The firmware includes a number of 
"Turbo" modes so that the user can attempt over 
clocking, up to 1 GHz, without affecting the 
warranty), VideoCore IV GPU, and RAM size of 
512 MB. It is a 32-bit RISC architecture based 
processor. It does not include a built-in hard disk 
or solid-state drive, but uses an SD card for 
booting and long-term storage. In addition to the 
familiar USB, Ethernet and HDMI ports, the R-Pi 
offers lower-level interfaces intended to  connect 
more directly with chips and subsystem modules. 
These GPIO (general purpose I/O) signals on the 
2x13 header pins include SPI, I2C, serial UART, 
3V3 and 5V power. These interfaces are not "plug 
and play" and require care to avoid mis-wiring. 
The pins use a 3V3 logic level and are not tolerant 
of 5V levels, such as you might find, for example, 
on a 5V powered Arduino. CSI (camera serial  
interface) can be used to connect the 5 MP camera 
available. 
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Fig 2. Raspberry pi 
2.2 Regulated Power Supply 
Power supply is a supply of electrical power which 
can be either battery power or direct AC supply. 
The power supply provided to the system is from 
9V-12V. Generally this power is derived from AC 
lines by converting it into regulated low power DC 
lines. This regulated supply mainly used to give 
the power to DC Motors  and  conveyer  belt.  The  
basic circuit diagram of a regulated power supply 
(DC O/P) with led connected as load is shown in 
fig 
 
Fig 3. Regulated power supply 
The components mainly used in above figure are 
 230v ac mains 
 Transformer (center tap step-down 
transformer) 
 Bridge rectifier(diodes) 
 Capacitor 
 Voltage regulator(IC 7805) 
 Resistor  Led(light emitting diode) 
2.3 LED: 
A light-emitting diode (LED) is a semiconductor 
light source. LEDs are used as indicator lamps in 
many devices, and are increasingly used for 
lighting. Introduced as a practical electronic 
component in 1962, early LEDs emitted low-
intensity red light, but modern versions are 
available across the visible, ultraviolet and infrared 
wavelengths, with very high brightness. 
 
Fig 4. Parts of LED 
2.4 GPS Module 
The Global Positioning System (GPS) is a U.S. 
space-based radio navigation system that provides 
reliable positioning, navigation, and timing 
services to civilian users on a continuous 
worldwide basis -- freely available to all. For 
anyone with a GPS receiver, the system will 
provide location and time. GPS provides accurate 
location and time information for an unfoot step 
countered number of people in all weather, day 
and night, anywhere in the world. 
2.5 LCD Display 
One of the most common devices attached to a 
micro controller is an LCD display. Some of the 
most common LCD’s connected to the many 
microcontrollers are 16x2 and 20x2 displays. This 
means 16 characters per line by 2 lines and 20 
characters per line by 2 lines, respectively. 
 
Fig. 5 LCD pin diagram 
III. SOFTWARE DESCRIPTION 
This project is implemented using following 
software and Linux Operating System: 
3.1 Express PCB – for designing circuit: 
Express PCB is a software tool to design PCBs 
specifically for manufacture by the company 
Express PCB (no other PCB maker accepts 
Express PCB files). It is very easy to use, but it 
does have several limitations. 
It can be likened to more of a toy then a 
professional CAD program. 
It has a poor part library (which we can work 
around) . 
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It cannot import or export files in different 
formats. 
It cannot be used to make prepare boards for DIY 
production. 
3.2 Debian OS: 
Debian OS is a Unix- like computer operating 
system that is composed entirely of free software, 
most  of which is under the GNU General Public 
License, and packaged by a group of individuals 
called the Debian Project. Three main branches are 
offered: Stable, Testing, and Unstable. 
IV. WORKING 
when the GPS turns off , the raspberry Pi  stores 
the last reading of it as (x,y), where x is latitude 
and y is longitude. It uses the pedometer reading , 
the compass reading and (x,y) value to find the 
new current location using the formula: 
lat = cos(angle)*foot_count + lat; 
lng = sin(angle)*foot_count + lng; 
and displays the new value on LCD. 
V. CONCLUSION AND FUTURE SCOPE 
Integrating features of all the hardware 
components used have been developed in it. 
Presence of every module has been reasoned out 
and placed carefully, thus contributing to the best 
working of the  unit. Secondly, using highly  
advanced IC’s with the help of growing 
technology, the project has been successfully 
implemented. Thus the project has been 
successfully   designed   and   tested.   This project 
can be extended using high efficiency GPS 
receiver and a GPRS module. The GPRS module 
gives the intimation of the person with this system 
through SMS and also through predefined web link 
also to the authorities. 
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